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The Inventors of this invention in the sense of being the devisers thereof within 
the meaning of Section 16 of the Patents Act 1949 are:— Heinz Bille, Harro 
Petersen and Wilhelm Ruemens, citizens of the Federal Republic of Germany, 
residing, respectively, at 1 b Eschkopfstrasse, Limburgerhof/Pfalz; Germany, 17 
Augusta-Anlage, Mannheim; Germany, and 35 Hardcnburgstrassc, Limburgerhof/ 
Pfalz; Germany. ' 

COMPLETE SPECIFICATION 

Finishing Cellulosic Fibrous Materials 

We, Badische Anhin- & Soda-Fabrik Akttengesellschaft, a German Joint 
Stock Company, of Ludwigshafen/Rhein, Federal Republic of Germany, do hereby 
declare the invention, for which we pray that a Patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
-> following statement: — 5 
It is known that cellulosic fibrous materials (i.e. fibrous materials consisting of 
or containing cellulose) may be finished by impregnating them with aqueous solutions 
or dispersions of cross-linkers, i.e. low molecular weight substances which contain at 
least two N-methylol groups and/or N-methylol ether groups, and acid or potentially 
acid catalysts and then reacting the N-methylol groups and/or N-methylol ether 10 
groups with each other, with other groups of the substances bearing them, and/or 
with the cellulose. 

The purpose of this treatment is mainly to reduce the tendency of cellulose to 
crease. Reaction of the N-methylol groups and N-methylol ether groups is usually 
carried out by drying the impregnated fibrous material and heating it to a temperature 15 
of up to 160°C. In this way dry crease angles and wet crease angles are obtained 
having the same order of magnitude, and their size could be adapted to all require- 
ments were it not for the fact that the higher the dry crease angle, the smaller the 
ultimate tensile strength of the treated material. 

It has therefore been recommended to carry out the abovementioned reaction 20 
without drying on the swollen fibrous material. In this way it is possible to achieve a 
marked increase m the wet crease angle without too much loss of tensile strength, but 
the dry crease angle is not improved and satisfactory behavior of the treated material 
in use is not ensured. 

25 According to more recent knowledge, the maximum value in use is achieved 25 

when a high wet crease angle and a medium dry crease angle are imparted to the 
fibrous material with only slight damage to the fiber. To achieve this result it has 
hitherto been necessary to carry out finishing in the swollen condition and finishing 

in i P \- 2 condmon V 1 ? tw °- sta ee P roces s- Although attempts have been made to 

S^V^a T ? * m 3 ont ;**& b ? trcatin S the fibrous material with 30 

formaldehyde and drying it carefully at low temperatures, the process is so difficult 
to control that reproducible effects can hardly be obtained. Up to now there has been 
no single-stage process for the achievement of high wet crease angles and medium dry 
crease angles which is simple and reliable in operation. w 

[Pries 4s.6d.] 
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It is an object of the present invention to finish ceUulosic fibrous material- in one 
operation so that it has high to very wet crease recovery and. medium dry crease ie- 

^ A* further object of the invention is to finish cellulosic fibrous material so that in 
addition to good crease recovery it has particularly good abrasion resistance and tensile * 
strength. Yet another object of the invention is to finish fibrous material of the said 
type in a particularly reliable way and with reproducible results. 

These and other objects are achieved by the invention. We have found that 
cellulosic fibrous material can be finished in one operation in a particularly simple and 
mild manner so that it has a high wet crease angle and a medium dry crease angle iu 
by impregnating the material to be finished with an aqueous solution or dispersion 
which contains as crosslinking agent at least one monomenc compound which bears 
at least two groups having the formula — CH 2 — OR (in which R denotes a hydrogen 
atom or a low molecular weight alkyl. radical) attached to the nitrogen atom of a 
carbamide group, and as catalyst a water-soluble catalyst comprising a mixture of: ._ 15 
(a) at least one strong or medium-strength acid which is not volatile at temperatures 

up to 130°Cand ■"-*.; 
(b\ at least one potentially acid salt, • . 

the ratio by weight of (a) to (b) being from 1: 10 to 5:1, drying the impregnated 
material to a moisture content of the cellulose of 10 to 35% by weight/ with reference 20 
to the weight of the amorphous regions contained in the cellulose, and allowing it to 
react with the applied crosslinking agent at a temperature of up to 50°Q preferably 
from 15° to 35°C 

The substances having the formula: — 

O 

•I ^ 
R O " CH Z - N - C - N " C\r\ z "OR J- 



R* 3 



.0 II r I v 

R O-CH - N-C-O-A (o-C-tf-CH )-H 

are particularly preferred as crosslinking agents, in which z denotes zero or 1-; R\ 
R 2 , R 10 and R u denote hydrogen atoms or low molecular weight alkyl groups; 
and R* denote radicals having the formula 

I 

R 5 — C — R' 
I 

which are connected with each other directly or via radicals 3D 

R T — C — R', — O— or — N — R°, 
II 

or when R 1 and R 2 denote low molecular weight alkyl radicals may also denote 
hydrogen atoms, low molecular weight alkyl groups or low molecular weight alkoxy- 
methyl groups; R 5 and R T denote hydrogen atoms; R° and R' denote hydrogen 
atoms, hydroxyl groups, low molecular weight alkyl groups or low molecular weight 35 
alkoxyl groups; R tf denotes a hydrogen atom, a low molecular weight alkyl* group or 
low molecular weight hydroxyalkyl group; R 12 denotes a hydroxymethyl group or a 
low molecular weight alkoxymethyl group if z is zero, and a hydrogen atom, a 
hydroxymethyl group or a low molecular weight alkoxymethyl group if s is 1, R 13 
denotes a hydrogen atom, a hydroxymethyl group or a low molecular weight alkoxy- 40 
methyl group, and A denotes a divalent aliphatic hydrocarbon radical having two to 
eight carbon atoms. 
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and SlJSLSS " bW m ° IeCUlar weight " as a PP lied t0 alk y J , hydroxyalky], alkoxyl 
alkyl poS " meanS a gn>UP containin E 1 t0 4 carbon atoms in the 

By the term ^arbamide group" is meant a group of the formula — N— C-0 
r n n,r>L 7? ^ " medlum -strength acid" is meant an acid whose dissociation 

constant (or first dtssociatton constant in the case of a- polybasic acid) is at least 10- 

Where radicals R are commonly defined, they may be identical or different. 
.IWlZ! 1 ^ ^stances having the formula I are: derivatives of urea, mono- 
in afi™,^ ^ ettlca » ^alkyhntas containing at least 2 low molecular weight 
10 me^-N*^^ Jibuti- 

derivatives and 
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hexanediol. 
25 It 
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"i^f wel f™ "rfj " dialkoxymcthy] derivatives of N,N' . ethylenurea 
^mudazohdone , - 2), N,N' - 1,2 propylenurea (=4 - methylimidazohdone - % 
V fc ' u" P™Py Jenur ! a (— N,N' - trimethylenurea or hexahyropyriroidone - 2? 15 

ln^ ydroPy rf d r- " ?> heXah y dro - W - tria 2 inone 3 TaS its ?- 5 
attyl and 5 - hydroxyalkyl denvatives having up to four carbon atoms in the 
attyl or hydroxyalkyl radicals, glyoxal monoureine (=4,5 - dmydmSiSdone -2) 
and urones. Examples of substances having the formula II are tte hyZx^ethvI 
derivatives and the low molecular weight alkoxymethyl derivat^es of monSamk 20 
and dicarbamic esters (=monourethanes and diurethanes), sucHs etM cSbaZe 
vurethane in the narrower sense), propyl carbamate, butyl 'carbamate, <Sl carEe 
SLfSS"** ° f gIyCo1 ' W-hfflneS* 1,4-butanX andTJ 



a^Tf 5 1 M-J°<*P™ "SX-yfLdonei 'of' 1 
gS£ $ \=yme^^ 

medium-strength or preferably strong acids; examples are a^EuTchtoriae 

chloride, magnesium chloride, aluminum chloride, zinc chloride and SSte , 

It ls preferred to use ammonium chloride. The acid catalyst mav be used in a 

S£b r°Z2 y ^ H! 6 patentiaU y add * 2 prnv^to very 

suitable to choose a weight ratio between acid catalyst (a) and potentially acid sah <h) *n 

ciT,^ fr ° m 1 : 1 : 3 ' The combination of acid anTpffly ad 5 ° 

catalyst should be water-soluble; the individual components should not be mXlein 

i?nfi™ r ^ T U1SOluble pred P itate form wh » the y a « broS »SSh ft 
Sh 1 " : temperatures, catalyst combinations in which the add catalys 
is present in a smaller amount than the potentially acid catalyst may occasionally 55 
give rise to difficulties ; owing to relatively low solubuity. If impomn™ is a«S to 
SdESS good ^olubihty of the catalyst combination; it may P be more JZS%oZ 
to choose a combination in which the components (a) and (b) are present in the weieht 
ratio of 1 : 1 to 5: 1, preferably 1 : 1 to 2: 1. The catalyst mixture is preferabWed 
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In many cases it is advantageous to add to the ^B^Z S'^S 
tains me creWlinidng agent and the catalyse, also wettmg W^^Lf^T 
treatment agents for fibrous materials, as for example optical bnghtenere, 
EST pKizers and finishes. Examples of wetting agente are salts .rf aliyi- 
5 S^leSonic acids, the alkali metal salts of sulfonated diactyl suocmate and 5 
adducTof aZlene oxides with fatty alcohols, alkylphenols or fatty amines. Examples 
of wwer leSmi are known paraffin wax emulsions containing aluminum or arcon- 
taS X p^para" onsTonLing silicones and perfluorinated ahphauc . 
bMo of plasticizers are etheno^ylation products of high molecular we^ht fatty 
10 acloT faValcohols or fatty acid amides, high molecular weight P^B^^f?^ . 
uSVsX high molecula? weight fatty acids, Kt^^S ■ 
ethylenurea and stearylamidomethylpyndmum chloride Exampte of f"™""g™ 
particularly improve the resistance to abrasion of the fimshed material are aUnbne 
^r/eUutose esters and alginates, and also solutions or dispersions of syndic 
15 SerTfor example of polyethylene, polyamides, ethenoxylated polyamides poty- 
STSers polyvinyl alcohols, polyacryhc acid or esters and amides thereof and ^afeo 
Se comsponding polymethacryUc compounds, polyvinyl propionate, jpol^y^rroh- 
dene? ™ copolymers, for example those from vinyl chloride and acryhc esters, btfladiene 
S styraf oHcrylonitrile, or from ^cMoroe*ylene, /-chloroalkykcryhc^^^ 
20 riayl effiyl ether and acrylamide, or the amides *i ^crotonic acid or maleic acid or from 
N-methylolmethacrylamide and other polymenzable compounds 

It h particularly advantageous to add aqueous dispersio m ofcopo ^ oM » 
25°/ bv weight of a N-methylolam de of an acrylic aad and 99 to 75' /«, by ; weignt or 
0 L /O or ^mer polymerizable compounds to the impregnatu* hquor I ^ ^proved 
25 to be particularly suitable to use these copolymers in amounts of 5 to 15l/ 0 onthe 
weight of the crosslinking agent. In this way higher dry crease angles and a better 
durability of the finish is achieved without detriment to strength. 

^material to be treated is impregnated with the impregnating kqour by con- 
ventional Sods. It is preferred to use a padding machine for the purpose. The 
Imprecated material is freed from excess impregnating liquid in the known manner 30 
b7sqS.^he liquor retention is preferably correlated to the concentration , of Ae 
Uquor that 5 to 30%, preferably 5 to 20%, by weight of crosslinking agent (on Ae 
^ material) remains' on the material being treated. Liquor retention is usually from 

50 to It 1C is very important for the success of the process according to thisinvention for 35 
the impregnated material to be then dried to the correct moisture content, namely to 
WzTfyTviS 18 to 27%, on the weight of the amorphous region couponed 
L the «Mo£ T The proportion of the amorphous regions to the totel weight is known 
SrthetS types of cellulose; in cotton it is for example about 30% and « 1 viscose 
ravon staple it is about 60%. In the case of cotton it is therefore necessary to dry to 
rresMualmoLmre content of 3 to 10.5%, preferably 5.5 to 8%, ; «*m « * 
viscose rayon staple to a residual moisture content of 6 to 21'%, preferably 11 to W A, 
In ™h «se on the total amount of cellulose. Drying may bo earned out m toown 
manntr at temperatures below 130°C. Mixtures of cellulose and other fibres retreated 
STe same way as pure cellulose fibres of the kind in question. For example, a material 
coiSsth^of a rnXe of cotton fibres and polyester fibres is treated m the same way 

" ' ^S^S^ISS ^prescribed moisture content, it is stored at a 
temperate of up to 50°C, preferably at 15° to 35°C, so that die substances having 
c„ S I and/or II cl react with the ceHulose. Tbemoisture content set up 50 
50 should preferably be prevented from changing appreciably. This may be effected for 
example by surrLnding the material being treated with a moisture-impermeable sheet 
or^storL it in a chamber whose atmosphere has an appropriate nurture content 
ReactioTwhh the cellulose under the said conditions generally takes five to twenty 
« hours ThT «act time required may be easily determined by prelimmary «P™t 55 
55 ^^gj^ materia r may be finished off in the conventional way by washing and 

fibrous material which can be finished by the process according to ^ invention 
includes fibers, flock, slivers and particularly sheethke materials, such as non^onded 
60 and bonded non-woven fabrics, woven fabrics, knitted fabrics, and net «*™*Ttte 60 
fibrous material may consist of pure natural or regenerated ceUulose fibers, for example 
couon Hnen, viscose rayon or viscose rayon staple, or of mixtures of these with one 
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another or with other fibers, for example with wool, silk, cellulose ester fibers or fibers 
of synthetic polyamides, polyesters polyokfins, acrylonitrile polymers or vinyl chloride 
polymers. 

The present process makes it possible to finish cellulosic fibrous material in u 
5 simple and reliable way in a single operation so that they have high to very high wet 5 

crease angles of 140° or more and medium dry crease angles of 110°' or more. By 
varying the process conditions it is possible to adapt the size and the difference between 
the wet and dry crease angles to the requirements in each case. In addition to the said 
advantages, particularly good abrasion resistance and tensile strength of the material 
10 treated can be achieved. 10 
The invention will be further illustrated by the following Examples. The parts 
and percentages given are by weight unless otherwise stated. Parts by weight bear the 
same relation to parts by volume as the kilogram to the liter. Determination of the 
dry crease angle (or dry crease recovery angle) is carried out according to the German 
15 Standard DIN 53,890 (see the Standard* Specification DIN 53,890 of December 1963 15 
of Deutscher Normenausschuss, Berlin 15). 

Example 1 

A bleached and mercerized cotton cloth (pophn) having a weight of 120 g/sqjn. 
is impregnated by padding with a solution having the following composition: 
20 300 parts of a 50% dimethylolpropylenurea solution, * ^ 

40 parts of a 40% aqueous dispersion of a copolymer of 
89 parts of. n-butylacrylate, 
5 parts of butanediol diacrylate, 
3 parts of N-methylolmethycrylamide and 
25 3 parts of acrylamide, 25 

1 part of an adduct of 7 moles of ethylene oxide with 1 mole of isooctylphenyl, 
3 parts of an optical brightener, 
3 parts of oxalic acid and 
10 parts of ammonium chloride 
is diluted with water to 1000 parts by volume. The liquor retention is 75 l %. 3( 

After the cloth has been impregnated it is dried on a stenter at 110°C to a resid- 
ual moisture of ?% and rolled up. The roll of cloth is tightly enclosed in a sheet of 
polyethylene and rotated for sixteen hours at room temperature. The catalyst is then 
removed by treatment in the cold with alkali and the cloth is washed with soap and 
35 soda at 60°C on an open-width washing machine. 3f 
The cloth is dried and then has the following data; dry crease angle according 
to DIN 53,890, warp and weft 275°, wet crease angle according to Tootal, warp and 
weft 305°. After the cloth has been boiled five times in a washing machine, the values 
are: 

40 dry crease angle: warp and weft 270°; 4( 
wet crease angle: warp and weft 300°; 
Monsanto rating: 5. 

Example 2 

A cotton cloth is padded as in Example 1 with an impregnating solution having 
45 the following composition: ' 4* 

150 pans of a 50% aqueous solution of dimethylolpropylenurea, 
150 parts of a 50% aqueous solution of dimethoxymethylurone, 
40 parts of an aqueous alcoholic solution of an ethenoxylated polyamide, 
5 parts of monochloroacetic acid and 
50 30 parts of zinc nitrate, • 5c 

made up with water to a total of 1 000 parts by volume. 

Drying, dwell and washing are carried out as in Example 1. Technological data 
of the finish : 

dry crease angle according to DIN 53,890: warp and weft 260°, 
55 wet crease angle according to Tootal: warp and weft 290°, 5f 
after boiling five times in. a washing machine : 
dry crease angle : 255°; 
wet crease angle: 288°; 
Monsanto rating: 4 to 5. 

60 A very good finish is also achieved on the material by following the procedure des- 6C 

cribed in Example 1 and using the components and amounts given in the following 
Examples 3 to 7. 
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Example 3 

Chemicals used per 1000 parts by volume of total liquor: 

150 parts of dimethylolethylenurea, 

3 parts of oxalic acid and 
5 10 parts of ammonium chloride. 

Cloth used: cotton poplin, weight 130 g/sq.m. . 
Drying carried out at 120°C to 6% residual moisture. 
Dry crease angle: warp and weft 265°; 
wet crease angle : warp and weft 290°. 

10 Example 4 

Chemicals used per 1000 parts by volume of total liquor : 
130 parts of dimethoxy dimethylurone, 
2.5 parts of oxalic acid and 
25 parts of magnesium chloride. 
15 doth used : unbleached cotton cloth, weight 1 15 g/sq.m. 
Drying carried out at 1 10°C to 7% residual moisture. 
Dry crease angle : warp and weft 280° ; ~ 
wet crease angle: warp and weft 290°. 

Example 5 

20 Chemicals used per 1000 parts by volume of total liquor: 

175 parts of dmemylolpropylenurea, ■ ' 

60 parts of a 20% dispersion of a copolyamide (from 40 parts of heptadecane- 
dicarboxylic add-4,4'-oiaminodicyclohexylmethane salt, 20 parts oi 
caprolactam, 20 parts of capryliactam and 20 parts of hexamethylene 
25 diamine adipate), 1 

25 parts of an aqueous dispersion of the copolymer specified' in Example 1, 
3.5 parts of oxalic acid and 
10 parts of ammonium chloride. 
Cloth used: cotton stiffening fabric, weight 165 g/sq.m. 
30 Drying carried out at 110°C to 8% residual moisture, 
Monsanto rating: 4 to 5. 

Example 6 

Chemicals used per 1000 parts by volume of Total liquor: . 
150 parts of dimethylolpropylenurea, 
35 15 parts of an aqueous dispersion of the copolymer specified' in Example 1, 

1 part of the adduct of 7 moles of ethylene oxide with 1 mole of isooctylphenol 
(wetting agent), 
10 parts of ammonium chloride and 
3 parts of oxalic acid. 
40 Qothused: unbleached cotton cloth, weight 145 g/sqjrL 
Drying carried out at 105°C to 10% residual moisture. 
Dry crease angle: warp and weft 300°. 
Wet crease angle : warp and weft 315°. 
Monsanto rating (after washing at 60°C) : 4 to 5. 

45 Example 7 

Chemicals used per 1000 parts by volume of total liquor : 
75 parts of dimethylolethylenurea, 
75 parts of dimethylolgloxal monoureine, 
3 parts of oxalic acid and 
50 25 parts of magnesium chloride. 

Material used : viscose rayon lining, weight 135 g/sq.m. 
Drying carried* out at 110*C to 16% residual moisture. 
.Monsanto rating (after washing at 40°C) : 4 to 5. 
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• Example 8 

A bleached and mercerized cotton cloth (poplin) having a weight of 125 g/sq.m. 
is impregnated by padding with a solution having the following composition: 
300 parts of a 50% dimethylolethylenurea solution, 
5 1.2 parts of oxalic acid, 5 

5.6 parts of maleic acid, 
4 parts of ammonium chloride and 

7 parts of a 25 % aqueous solution of an ethenoxylated polyamide 

made up to 1000 parts by volume with water. The liquor retention is 75!%. 
10 After the cloth has been impregnated it is dried to a residual moisture of 5.5 to 1( 

6% on a stenter at 110°C and rolled up. The roll of cloth is tightly enclosed with a 

sheet of polyethylene and rotated for twenty-four hours at room temperature. The 

catalyst is then removed by treatment in the cold with alkali and the cloth is washed 

on an open-width washing machine with soap and soda at 60°Q 
15 The cloth is dried and then has the following technological data : It 

dry crease angle (DIN 53,890) : warp and weft 260°; 

wet crease angle (Tootal) : warp and weft 300°; 

loss of tensile strength : 25% . 

If 40 parts of a 40% aqueous dispersion of a copolymer of 89 parts of n-butyl 
20 acrylate, 5 parts of butanediol diacrylate, 3 parts of N-methylolmethacrylamide and 2( 

3 parts of acrylamide is also added to the padding liquor, even better dry and wet crease 

angles are obtained with the same loss in tensile strength. 

Example 9 

Unbleached cotton cloth which has been dyed with a reactive dye and has a weight 
25 of 140 g/sq.m. is impregnated on a padding machine with a solution having lie follow- 21 
ing composition : 

300 parts of a 50% aqueous solution of dimethylol glyoxal monoureine, 
6.4 parts of ammonium chloride, 
8.55 parts of maleic acid, 
30 1.92 parts of oxalic acid, 3< 

11.4 parts of a 25% aqueous alcoholic solution of an ethenoxylated polyamide, . 
made up to 1000 parts by volume with water. 

The impregnated material is squeezed out to 75% liquor retention, dried with 
hot air at 120°C to 4.5 to 51% residual moisture and left for twenty-six hours at room 
35 temperature, the moisture being prevented from escaping. The catalyst is then re- 3 
moved by treatment with alkali in the cold and the cloth is washed' with soap and 
soda at 60° C and dried. 

The unbleached cloth has the following technological data : 
dry crease angle : warp and weft 260°; 
40 wet crease angle : warp and weft 295 0 ; 4 
Monsanto rating after washing in a washing machine at 90°C: 4 to 5. 

Example 10 

A coloured viscose rayon staple dress material having a weight of 180 g/sq.m. is 
impregnated on a padding machine with a liquor having the following composition : 
45 100 parts of a 50% aqueous solution of dimethytolethylenurea, 4 
200 parts of an 85% aqueous paste of N,N'-d!imethoxymethylurea, 
40 parts of the aqueous copolymer dispersion specified in Example 1, 
4.25 parts of ammonium chloride, 
5.9 parts of maleic acid, 
50 1.28 parts of 'oxalic acid, 5 

made up with water to 1000 parts by volume. 
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The impregnated material is squeezed cut to a liqour retention of 80 %, dried with 
hot air at 110°C to 13'% residual moisture and rolled up. The roll of. material is 
rightly enclosed in a sheet of polyethylene and rotated for thirty hours at room temper- 
ature. The catalyst is then removed by treatment with alkali in the cold and the cloth 
5 is washed with soap and soda at 60°C on an open-width washing machine and dried. 

The finished cloth has the following technological data: 
dry crease angle : warp and weft 240°; 
wet crease angle : warp and' weft 300°. 
After a washing b (DIN 54,010) the values are : 
10 dry crease angle : warp and weft 230° ; 
wet crease angle : warp and weft 295°. 

Example 11 

A cotton imitation poplin cloth (the difference between true poplin and inflation 
poplin being the fact that in true poplin both the warp and weft fibers are twisted, 
15 whereas in imitation poplin only the warp fibers are twisted, and the weft fibers consist 
of untwisted yarn) having a weight of 120 g/sq.nx is impregnated with a liquor having 
the following composition : 

300 parts of a 50% aqueous solution of dimethylolpropylenurea^ 
30 parts of a 40% aqueous dispersion of a copolymer of 95 parts of n-butyl 
20 acrylate and 5 parts of K-methylolmethacrylamide, 

6.65 parts of a 25;% aqueous alcoholic solution of an ethenoxylated polyamide, 
3.7 parts of ammonium chloride, 

5.2 parts of maleic acid, 
1.12 parts of oxalic acid, 

25 made up to 1000 parts by volume with water. . 

The impregnated material is squeezed out to 70% liquor retention, dried at 105° . 
to 110°C to 6% residual moisture and rolled up. The roll is tightly enclosed in a 
polyethylene sheet and rotated for twenty-four hours at 35°C. The catalyst is then 
removed with an aqueous alkaline liquor and the cloth is washed and dried. 

30 The finished cloth has the following technological data : 

dry crease angle : warp and weft 250° ; 

wet crease angle : warp and weft 290°. t - - v- 

After the finished cloth has been washed once at the boil in a washing machme, 
the values are : 
35 dry crease angle: warp and weft 245°; 
wet crease angle : warp and weft 290°; 

Monsanto rating: 4.5. ... 

If the same procedure is followed except that the copolymer dispersion is re- 
placed by 50 parts of a 50% aqueous dispersion of a copolymer of 53.8 parts of n- 
40 butyl acrylate, 44,1 parts of vinyl acetate and 2.1 parts of acrylic acid, the cloth has 

the following technological data : 

dry crease angle : warp and weft 240° ; 

wet crease angle : warp and weft 275°. 

After the finished cloth has been washed once at the boil in a washing machine, 
45 the values are: 

dry crease angle: warp and weft 220°; 

wet crease angle : warp and weft 280°; 

Monsanto rating : 4. 

Example 12 

50 A cotton cloth (material for bed-sheers) having a weight of 200 g/sq.m. is im- 

pregnated on a padding machine with a liquor having the following composition: 
350 parts of a 90% aqueous solution of l,3-dimemylol-5-isobutyl-triazmone-2, 

9.5 parts of a 25% aqueous alcoholic solution of an ethenoxylated polyamide, 

5.3 parts of ammonium chloride, 
55 7.4 parts of maleic acid and 

1.6 parts of oxalic acid 

made up to 1000 parts by volume with water. 

The impregnated material is worked up as described in Example 9. It has the 
following technological data : 
60 dry crease angle : warp and weft 240° ; 
wet crease angle: warp and weft 310°. 
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After one washing at the boil in a washing machine: 
dry crease angle: warp and weft 230°; 
wet crease angle: warp and weft 300°; 
Monsanto rating: 5. 

5 Example 13 5 

A cambric of 50% of cotton and 50% of polyglycol terephthalate ester fibers 
having a weight of 110 g/sq.m. is impregnated with a liqour having the following com- 
position : 

320 parts of a 50% aqueous solution of N-dimethoxymethylethylurethane (= N- 
1° dimethoxymethylcarbamic acid ethyl esterjL 10 

10.5 parts of a 25% aqueous alcoholic solution of an ethenoxylated polyamide, 
5.8 parts of ammonium chloride, 

8.1 parts of maleic acid and 
1.8 parts of oxalic acid 

15 made up to 1000 parts by volume with water. 15 
The impregnated material is worked up as described in Example 9. It has the 

following technological data : 

dry crease angle: warp and weft 300°; 

wet crease angle: warp and weft 320°. 
20 After the cloth has been washed for twenty minutes in a washing machine at 20 

60°C 3 these values are unchanged. 

Monsanto rating : 5. 

If the N-dimethoxymethylethylurethane be replaced by the same amount of N,N'- 
dimethylolbutanediol-l 3 4-diurethane or N^N'-tetramethylolbutanediol-l^-diurethane 
25 under otherwise the same procedure, the same values are obtained. 25 

Example 14 

The cloth specified in Example 11 is impregnated with a liquor having the follow- 
ing composition: 

300 parts of a 50% aqueous solution of dimethylolpropylenurea, 
30 6.65 parts of a 25'% aqueous alcoholic solution of an ethenoxylated polyamide, 30 

3.7 parts of ammonium chloride, 

5.2 parts of maleic acid and 
1.12 parts of oxalic acid 

made up to 1000 parts by volume with water. The impregnated material is worked 
35 up as described in Example 11. It has the following technological data: . 35 
dry crease angle: warp and weft 245°; 
wet crease angle: warp and weft 280°; 
tear resistance according to Elmendorf : 750 g. 

After having been sewn, the material exhibits five points of thread breakage in 1 meter :-: 
40 of sewn length. 40 
If the same procedure is followed except that 30 parts of a 30% aqueous dis- 
persion of polyethylene is added to the impregnating liquor, the following values are 
obtained: 

dry and wet crease angles : unchanged; 
45 tear resistance according to Elmendorf : 900 g; 45 
0.9 points of thread breakage in 1 meter of length sewn. 

Example 15 

A cotton imitation poplin cloth having a weight of 120 g/sq.m. is impregnated 
with a liquor having the following composition : 
50 300 parts of a 50% aqueous solution of dimethylolpropylenurea, 50 
12 parts of phosphoric acid and 
3.2 parts of ammonium sulfate 
made up with water to 1000 parts by volume. 

The impregnated material is squeezed out to 70% liquor retention and dried" to 
55 a residual moisture of 7%. It is then rolled up and the roll is turned at 20°C for 55 
twenty-four hours, the moisture being prevented from escaping. The catalyst is then 
removed with an aqueous alkaline liquor and the cloth is then washed and dried. 

It has the following technological data: 
dry crease angle: warp and weft 280°; 
60 wet crease angle: warp and weft 310°. 60 
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Example 16 - ■ . 

The cloth specified in Example 15 is impregnated with a liquor having the follow- 
ing composition: , , , . 
300 parts of a 50% aqueous solution of dimethylolpropylenurea^ 

4 parts of sulfuric acid, 
20 parts of 2-methyl-2-aminopropanol hydrochloride 
and made up with water to 1000 parts by volume. 

The impregnated cloth is squeezed out to 70°/ o liquor retention and dried to 4/ 
residual moisture. It is then rolled up and the roll is rotated for twenty-four hours at 
20°C, the moisture being prevented from escaping. Further working up is earned out 
as described in Example 15. t 

The cloth has the following technological data: 
dry crease angle: warp and weft 270°; 
wet crease angle: warp and weft 300°. 

WHAT WE CLAIM IS : — . , 

1 A t>rocess for finishing cellulosic fibrous material with a monomelic compound 
which con£ins at least two groups having the formula --GH 2 OR (m which R denotes 
a hydrogen atom or a low molecular weight alkyl radical as hereinbefore denned) 
attached to the nitrogen atom of a carbamide group, as hereinbefore defined, as cross- 
linking agent, wherein the material is impregnated with an aqueous solution or dis- 
persion which contains at least one crosslinking agent of the said type and a water- 
soluble catalyst comprising a mixture of: 

(a) at least one strong or medium-strength acid, as herembefore denned, which is not 

volatile at temperatures up to 130°C and 
(V) at least one potentially acid salt, . 
the ratio by weight of (a) to (b) being from 1 : 10 to 5 : 1, the imprepated material is 
dried " « > a moXe content of the cellulose of 10 to 35% by 

to the weight of the amorphous regions contained m the cellulose, and allowed to react 
with the applied crosslinking agent at a temperature of up to 50°C. 

2. A process as claimed in claim 1 wherein the crosslinking agent used has one of 
the formulae I and II: 



O 
II 



i 

- no 

2. 

R* R 7 



O R>* 



R O - CH ," IS - C - O - A £o - C - N - CH — J-H 

in which z denotes zero or 1, R l , R', R w and R 11 are identical or different and denote 
hydrogen atoms or low molecular weight alkyl groups as hereinbefore defined, R and 
R« may be identical or different and denote radicals having the formula 

I " . " - 

R 5 — C— R" 



which are connected together directly or via radicals 

R'— C— R", — O— or — N— R', 



or when R l and R* denote low molecular weight alkyl radicals, may also denote 
hydrogen atoms, low molecular weight alkyl groups or low molecular weight alkoxy- 
methyl groups as hereinbefore defined, R s and R' denote hydrogen atoms, R" and R 
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may be identical or different and denote hydrogen atoms, hydroxyl groups, low 
molecular weight alkyl groups or low molecular weight allcoxyl groups as hereinbefore 
defined, R denotes a hydrogen atom, a low molecular weight alkyl group or a low 
molecular weight hydroxyalkyl group as hereinbefore defined, R« denotes a hydroxv- 

5 methyl group or a low molecular weight alkoxymethyl group as hereinbefore defined 

tf z is zero, and a hydrogen atom, a hydroxymethyl group or a low molecular weight 
alkoxymethyl group as hereinbefore defined if g is 1, R» denotes a hydrogen atom a 
hydroxymethyl group or a low molecular weight alkoxymethyl group as hereinbefore 
defined, and A denotes a divalent aliphatic hydrocarbon radical having two to eieht 

10 carbon atoms. & 6 

3. A process as claimed in claim 1 or 2 wherein the catalyst mixture is used in 
an amount of 8 to 25% by weight based on the weight of crosslinking agent 

4. A process as claimed in any of claims 1 to 3 wherein an aqueous dispersion of 

a copolymer of 1 to 25% by weight of a N-methylolamide of an acrylic acid and 99 

13 to 75 / 0 by weight of one or more other polymerizabie compounds is added to the 15 
impregnating liquor. AJ 

x c 5 * ££ r0CCS i as cl ? imed in claim 4 > wherein the copolymer is added in an amount 
ot 5 to 15 / 0 . on the weight of the substance having formula I or II. 

• ^ A pr0ces . s as claimed in ^7 cla ims 1 to 5 wherein the impregnated material 
20 is dried to a moisture content of 18 to 27% by weight with reference to the weight of 20 
the amorphous regions contained in the cellulose. 

7. A process as claimed in any of claims 1 to 6 wherein the impregnated and 
partly dried material is allowed to react at a temperature of 15° to 35°C with the 
applied crosslinking agent. 

25 -J' A ?5°" ss a f cl j»med in any of claims 1 to 7 wherein an ethenoxylated poly- IS 

amide is added to the impregnating liquor. 

9 \Jt P{° cess ac cwdmg to claim 1 for finishing cellulosic fibrous material carried 
out substantially as described in any of the foregoing Examples 

10 - <^ulosic fibrous material which has been finished by a process as claimed 
30 m any of claims 1 to 9. 
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